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(57) Abstract: An optical information recording 
medium comprising a first substrate, a second 
substrate and a recording layer formed between 
the first and second substrates, and having a land 
portion and a groove portion formed thereon, 
wherein a distance between a light source for 
a laser beam irradiating the optical information 
recording medium and the land portion is larger 
than that between the light source and the groove 
portion, the difference D between a distance from 
the light source to the land portion and that from 
the light source to the groove portion is within a 
range, 0 < D < A/(4N), A being wavelength of 
laser beam and N refractive index of the substrate, 
and the groove portion is formed on the optical 
information recording medium at a pitch of up 
to 40 H m and has either of a first state providing 
a first reflectance and a second state providing a 
second reflectance lower then the first reflectance, 
a reversible change-over between the first and 
second states being enabled by a laser beam 
irradiation, the diflference 4>r02 between the 
phase 0 1 of reflection light from the portion 
in the first state of the groove portion and the 
phase 02 of reflection light from tlie portion in 
the second state of the groove portion when a 
reproducing laser beam is applied to tlie groove 
portion satisfying 2n ;r - ;r < 0 , - 0 2 < 2n TT (n, 
arbitrary integer). 
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nmtta^b. r. ® W^®^/5;^x;v^M \zt^ x^AT izm^^ ^ o 
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^)5ie.©sit:)fe»^Ri.i. i^^ttiom^^^mmr^ 2i^<Dy>mi!)^^<Dm 

15 

RLH=RHiexp (-2 7r i • 2dni/A) • exp (iA*) H-Rnzex 
P (iA<|>) 

RLL=RLiexp (-2 7Ci ■ 2dni/'A) +RH2exp (iA<f)) 

M^m^Ro-Ltr^t. 

RGH=RHiexp (iA<f>) +RH2exp {- 2 x i • 2dn^/X) • ex 
25 p (iAcf)) 

RGL=RLi + RH2e xp \-2%\ ' 2d 111/ A) - exp (iA0) 
19 
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5 =^ I Rniexp (iA). +R.H2 I ^- I RliBXP (i A) +RH2exp 

(iA(f>) I 2 

= (Rhi'-Rli') +2Rh2 (RhiC o s A-RliC o s (A-A<f)) ) 

Co^ \ RghI I RglI ' 

= (Rhi'-Rli') +2Rh2 (RhiC o s A-RliC o s (A+A0) ) 

15 tU^h. feT. C^hCo(D^C^-Co\-^. 

Cl-Ccj=2Rh2Rli {cos (A+A<f)) -cos (A-A(f)) } 
=-4Rh2Rli • s i nA • s i nA0 

sinA-sinA(f) = sin(-47Cdni/A) - sin (A(|))>0 

25 

^:®D^^^feTA(f)©tefflJ^d^t, Ak/ (2ni) <d<A/ (4ni) + 
20 
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Ak/ (2 111) (kt^ttm) iz:^^t^J,ts i nA^t^fc75:S0Ts 2n7C- 
7r<A0<2n7r in]t^M<Dmm tfSiKls d-d^±mmm&.^<Dtmt. 2n 
7C<A<l><2n7C + x {n\tii:M(DmO tfSi^o 

5 <d<A/ (4n^) tr^:itfA-^m'^^^o C(Dt^\t. ±T^T&^rc^5 

-^fcA(f);otfe^ v) ^ziz^hm^t^^W'vJimmmomh^mm'v^y). 
m(DmM^%^Wi<Dibrf)-^i^m\znhx±^ < yt^i^mmt ut t ^ 5 
?>T^s„ zin^mn^rc^iz. :^mM^B\tA(i>f}m^(Dm^t^y^f'47^ 
mmwu^wa^^Ltcm^. A(t>^to<A<t><o. 5K(Dmmmz^:bt^i,z 
15 \t. m-mxi^mhrc;f^y'^7m(D>^B0U^^^f}tm\z^p^<m. mm 

mL<tj::bm) tLtc^t^ lfy^Tp},zMr^if)V--:r^(DmGw}t. 0. 5 0 
20 Tp^Gw^O. 8 5Tpif §^i:3?>W*bVio ;ioaS«, if)l-^^<DiiM 

Mmnt-^^(DKM%t(oim^^mmimmn\zmni't^ <it\zk-DX. m=f- 
25 w^-^mmt^m^tm^^o^^thxm^fc^y Y^^immmoimmzm^^ 
^mw^m±n^t^nm\zn^^tit^-^mti3.^. cn\z^y). M^mzum^ 
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/^*5, Umm 5 ©#M<J:bT, S b, T e ^fcfiS e ^/J>;^j:< tfe^tP^JiSF^ 
5 S 5 ^ 3 n mJi;± 2 0 n mfiilT t bfe^-^'fe, ±fB©^®Mffi^lS 

D , ^ > F i: (D 5 © ^ B /O^^Wf IJ^ }^ -5 & ^iJSf ^ ©1? ^ § 0 

20 3^*5. ifmm\mi\zmhrcmmzm^'^n^h<Dx\tf3i<. #®M4, m 

^ (DKMM'^^ B ^^^^ thXh^<. KMM 8 © P-lf-^AMil t UKMM 

\zwi(Dm^mn^m^thx%^^\ ;^^i^^t. ms\z^r<kD\z. mi<Dmm. 

tm2<Dmut0m\z2msk±(D^mmmmm'rm^2 0 0 thxh^^K 
25 co^-^. m^<D^y)±mRmm^x^^rcj^mz0^L^\ Hst^^v^T, 

10 1, 2 0 1 \t'ttl'enm 1 , 112 ©«T^ 1 0 3, 2 0 3 M^Ji, 
22 
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1 0 2. 1 0 4. 2 0 2. 2 0 4\mmm. 1 0 5. 2 0 BitmSX^^^. 1 

f^mmioe ommn. m i (Dmmmm tm 2 (Dmmmmm t ^mmtm 
5 nmizm<. ^^'D2'D(D'mmmmmmv>x\z^r)m^'^mmmp%t^^ 

(DmmmmM<Dmmn^^'^mt'r^rc^\z. ytmM'&.^^^'^-m^i^^o 
T. mmi 0 s^mmi 0 ^(Dmm^itmmmK'r^ctm^Li,^ s^. 

izmmr^ctif}^mr;^^o 

^M^«3 0 0 \Z^\^X. XS^^l 3 {CWMn 1 9 §ffibTKgs^> 

25 mmr^ct\z^ri, m^^mi s^^rmui 4\mmizmcnx\^>^. 
m:^7.iz},t. :^^\^m>mizjt^cxm:^izmm(Dm^rcumm 

23 
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m^^^t§,Bf3imi)m^n^o ^ijT.t. N20, NO2, no, n2^©^^m 

15 • effect rXGe-S i -N^t>iibTl.:>So 

^^bfc^#:i:5>--h)K(D»mtS^^^Mmig{Cj;oTIAD^t>-a-SCt{3 
24 
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Tci^izu. mi<D^i},t^^nm&.±<Dm-^ mm. o. 2-0. 4mm) 

mmom-^mmmm^^m^ mm. 0. 2mm&rF) -eit. ^miz^^x 
±.m(D^D\z. m2(Dmm2mizmm^mmhs m2(D&mm^^^m^n 
. ±mo^DizLxmmhrcm\t. mms5mmm\zmt^ii-^rcid^z. 

m\zm^<t^mf)'^^m^mmm^=^^m<^mhx^< z tmmmx^^o 

mz. ^mMo%m$mtm»(Dmm.'m^i3m<D-m\z'o\,^Tmm'^^. 
m 5 \t. :^%m(D^mm.tmmw(D%mn^m.A. o o owmmxh^. tm 

^^^tvp:.v~^'-^-^m^mmwmm^:t\zmm'^m^^2& t. p-if- 
^u^mmT^ p-if-mm^ 24t ^m^^o . ^r^^^m 2 e u > 

X2 1 i:tf-AXyU 2 5 i^^tP. ft^^^^'ifflBMf^^^lB^, n 

^^^mn^\^. v-^-%m2o. nmvyx2imm\.t^^^y^ im^ 
^T> . v~^-%^mm^^m.-^fn^<D^u^tM<fc}^(Dmwimm.2 2. 

vy^y ^i3\p\^i:n%^mnmumwm\zm%uijn(D\tm'^mm'r^fc^(D v 

v-^-/\v--kmthr^i^(Dv-^-%m^2 a. fsi^mz^^'^mtm 
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y^y\^yr7.^m) ^^■^mi\zmc\.%^v-^-%(i^nv-v^%^v 
v-^-ommz^ 'o%'^mmummmmmo^'D%(j:>mm-k.--tmi^^% i 

15 '^i,z, 'M^(Dn^^mnr^:^m\z^^^xmmr^o u-if-yt<DmM\z^y). 

mmm^(D^mm^tmr)mbmmw^<Dm±^^t^mmizn^ r. tt^x^^b 
25 ^7t, ^y^^\znm(DV—^-yt^mmht:-i^^\z^h^x. ^y^^mo 
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t^. Tp/4<w<Tipy2(Dmmmrcr^tm^L\,\ commt. t 

ffiVi^lx-if-^0Pin^ (NA) fi, 0. 7 0JJ^±T^§;i 
cfc D ffi^ 5 {I i: 5i J BJtg i: >^ -5 „ 
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5 mmm.i) 

m.t^'iii-Tr^-^^-vmmhh. ^mmz. 7^tt>i-zns{;:s 102^2 om 

10 eggS bi5Te54N2i:b, ^AgP d Cu-^^.tb^to #Ji<5!)Mff 

J*. MJ13, 7 ^-^n-^n 7 Onm. llnm.hU. #®B4, G^t^biCB 
nmtb. IB^JlS^l 2nmtb, KItS 8 ^ 8 0 nmtbifeo IB 

15 0. 1 iTt-T^h-otc. 

^tc. l/-1f-3^0*|^^^^2 0£^2tMU mm-^^Zhnmth. 
3 7jtim.tU:feo 

3P a<h;^^cl:5f3#li^L. ItSfCDCl. 2 7 W/cm^O/l^-^^AbT 

flb/OtO. 1 3Pa<h:^^J:5t«t, ItStCRFS. 1 OW/cm^cOAy- 
SrSA UTfro 8 ^^m^t^mt. A r :^JX S^JE 0 . 2 6 P a tCT^C 
-Sct^fC^l^^b. DC4. 4 SW/^cm^O/^y-^^AbTffoife.. I1^MJ14. 
Q^m^f^mt. t^^Z^-^'vVMP^^GeCrhh. X/Vy^iSxtiKv 
25 tmmt.OU'^-nT.hh. 7.Av^-)i7.^^1. 3 3Paib. XA°^;/^;^7X4' 
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A) mo. 8 5(DU-^-^^m. mm-^-^A^O. 185fim. y"^ 
(8-16) a;^^T3T*$©T-i^ (T-i^ftO. 18 5/fm) «iE75: 

\Z. 3Tft$©Y-^i:l lTft$©T-^S, 55SMDigb5 0jElT:^tH 

i5^;i'-7'aP}3 3Tft$(DT-i^^|H^bfeo c:©3T^-i^^l ITT 

l:l:«tLT, 02<D (a) f^^-rj:^}^. (1) ii:b^T h ^ :y ^ t° >;/ 

^#:^Mbfco (2) .Jrt-^o mf (2) (DxV 
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3 TS^OT-^i: 1 1TS$ 0-7-^7:^, ^SSMOMb 5 0 HIT::? 

5 iti 0 omsH^bTt, «^ff 3i/-if-/iy-^^4f -s^ii^Ccko 

W (1) tm^ (2) |flIUiB##»i:?^!:^<t5{C{f^(Z)S3^^ffofeo 
10 tm (2) t-::?ViTJ^, ^>'V-:^fP^^> Hgg.hSAn#;t7^^©^fct3ViTt)|^ 

(1) t^KmrntLTcmi^^i^rnvfco ^(Dm^^m^ (s) sue. 

« (1) . (2) (3) ^wmhTc^^^^tc 

15 

Si 



20 



» 




C/Nit 
















(1) 




o 


o 


o 


(2) 




o 


X 


o 






A 


X 


A 


(3) 




A 


© . 


A 



SlJC^SViT. . C /Ni;!: ViT 5 0 dBJJ>l±#&tlfe«-a-SOs 4 8 dB^ 
25 ±5 0 dB*^T^ofc%®^A. 4 8 d BT^^T^oTcfeCDSX .hUT^bTto 

30 



PCT/JPOl/08326 



^'J^m^-ofchO^A. 5 0 0 Om^Kl^pm^-DrchO^XtLX^LTco 
mi\Z^^t. W (1) Ttt;^^ViC/NtL ^^XS 

cnfC^b, (2) ^;W>^T?liC/'Nlt:fe^«t)MLiB@«^ 

(1) ^y}hmni:^^^fit. c/N^^xsmy)mhtm^mz-o\^^x}t^±y)m 

:fmm\zmumm^tLx^^^rc^x:^^t^^^n^o ■ 
^±d;D. if)v~-:fmm\zmif3:mm^tL. ^Lx^}v--^^(D5^\zmm^ 
20 noctiz^v). m^^c/Nit. mf3:mmm^m. ^^zsmmmvm 

Onm^ 5. Onm^ 8. Onm. 10. Onm. 12. 0 nm^ 15. Onm^ 
25 17. Onm, 2 0. 0 nmthtc.m^^^n'etimi^ (4) . (5) , (6) , 

(7). (8). (9). (10). (11) tt^o cm^mmz-Di^^x, 
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» (1) tmm^zmmmwhfc^M. ^^ny'4 7.^m±mmLmM: 



^2 



5 



10 





(nm) 


(rad) 


C/NJt 






(4) 


3.0 


0.207C 


A 


© 


o 


(5) 


5.0 


O.llTC 


A 




o 


(6) 


8.0 


0. 06 7C 


A 


© 


o 


(7) 


10.0 


-0. IOtt 


O 


© 


0 


(8) 


12.0 


-0.17;ir 


O 


o 


o 


(9) 


■ 15.0 


-0. 237C 


O 


o 


o 


(10) 


17,0 


-0. 277C 


O 


o 


o 


(U). 


20.0 


-0.3fl;c 


O 


o 


o 



^2\zMi. » (7) ~ (1 1) iz-Dh^-xhm^ (1) tnm\z. m^c 

i:JfeoTV>57c:iS6T?^5, (4) , (5) . (6) \zm\.XU. WmfiJc 

^\ Lt^L. tmm^mm^m^^m^ do. onms^^T) mifdmm 
m^mmmi^ti^. z.tm. tmmmmz^^^xwmmmmm-^^i:^^. 

25 J:DM^75:Mi:LT, mX.U. -0. 5 0% 0. lOnommt.'^ 

^z.hh^m^h^. m\zmmzo^m-^'^^m<Ltcm^\Zs mMj\z±Mm 
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^^)l-^^^X(D^t<DmD\t. U—1f-yt(Dmm^\fr^t. 0<D< 

A/ (4N) (Dmm\z$>y) mmmo&mm) . if)v~-^mt. o. 4 0iim 
&.T0}dy9-x^mmmmmi^±\zm!^-^nxiiy). ifjv-y^mt. mioK 

mt(Dvt>\,>rm^<D^m^^Lx^y). mi(D^mtm2 0mmt\t:v-^ 
-yt(Dmmz^y)-^mm\zmh-^mx:^^. ^^)v-fmzn^mi-~'^~-yt^ 
mMLTcm-^iz^^^x. ^)v-:f^(Dot>mi0'm\z^^um>B<Dmm(D 
&m(t),t'if)v-'f3o)^-^m2(DmM\z^^ m^H)-^ e» <DKm^o)^m <t>2t<D 

'e(Dytmm^mm^m^^xmm(Dmm. m^^^xsm^^mnt^^m. 
6mz^<Dyt^^mmmmmz^m^mm. m^^^-m^ir^rci^<Dmm^m 
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1. mi(D&mt. m2<Dmut. mmmi(D&mtmmm2<Dmmt0m\zm 
5 mmyt^wmmmmzit. ^>mt^')v--^^ti)m^^nx^y}. mm 

10 o<D<A/ (4N) (Dmmiz$>y) m-mm<DB^m) . 

mm^jv-y^mt. m i (Dmim^^r^m i (D^^mtm i ommk^^^^^ 

15 i(D^mtmmm2(Dmit]t. mmu-^'-yt(Dmm\z^y)-^mm\zm^mm 

mm^)v--:/mznm(DU'-if-yt^mMhrc^'^iz:i^\,^x. mm^^jv-y' 
^(D'^^mmm 1 <D'^m\z$>^^m-^^(DKM^<Dm(i>itmm^)v-zr^<D 
5 -fe MH^ 2 (D^miiz^^m^t^ B (Dm^(Dm 4> 2^<^^<i> i~ ^ 2^^^ 2 n 

20 n-7t<4>x-^2<2nn (n}iffi«©Sic) ^mtct. %m^mBUm{to 
25 l-02'5^^ 2 n7t-7r<0i-(i>2<2 nTC-O. 1 tc (n«ffi.^©») 

tct. tmmwztm.o^m^mmtmm^o 
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3. mmif)V'-''f^\zmmn&m(Dv—^-^^mMLrcm^\z^^^x. mmif 

5 i-02:^^\ 2n7i:-0. 5 7r<(|)i- 02<2 n 7r- 0. iTcdiMitODg 
10 

tfitBv-if-7fe0M^A. mmv—^-%t^mm\zxM^^mu(D 

20 7. tulBIB^SJi, i!>;^<t'foSb, Te, S e ©5toVi"m)5^&^tP. 
m 1 frlBicW^^'If fg5BmjS#:o 

8. MfBiB^SJi, '>Jfe<i:t)2S«$nTVi§, If HCfBiccD^fe^lf ^ 
.tB^jK#:o 

25 

9. MSB^F^^tt. 0. 4 0 um&rf<D}dy=^xm^^n^. m^me^ztmo 
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^wth. mm^jv-y^^ommify'^^Tpt'r^t^. tp/4<w<tp 

:f$wmt^. 0 . 5 0 T p ^ G 0 . 8 5 T p ^mtcTs m^km 1 izmmoye 
12. mio&mt. m2(Dmut. mmmi(Dmmtmmm2 0&ut(Dm\z 
mm^mmmmmmmzu. vymt^ji^-y'^tm^-^tix^y). mm 

o<D<A/ (4N) cDTOfc^D mt&mommm) . 

1 (D'^mtmmm 2 <D:^mt\t. mmu-^~yt<Dmmz^ mmmizmf^m 

25 X^^. 

mm^jv-^mznm(Du-if-yttim$ivrc^^izm^x. mm^)v~^ 
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ct\z^ri. mm^jv-p^mzmm-^tirc'm^n^r^xv'y^t. 

mBmi(D^m\z^itLn^mm]y-^~^(D/^u-uov^yKL. m 
IB u-if-^<Dmm\z^ r). mm^ > mmmm 1 omm^-^ b mmm 2 mm 

mm^)v~-fm(Dmm\tmtLf3i\^^7!)mm^}\^-':rmzmm^n 

1 3 . m$Em 1 ©S«Oj?$ 0 . 4 mmJJ^TT?^ D , teiB^ 2 OS^^^ii^ 
20 2tIB«©^^'(f^fB«#:(cMbTlffg®». 

1 4. MSBk-it-7fe©|g^ft;&?4 5 0 nmOTT*§, W^:^ 1 2 }r|B«03fe^ 

25 

15. :)fe#'If^gB^jK#:}-MbT'»^(DtB@, ^gS^^cfctXH^^^fff^gST 
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o<D<A/ (4N) oigHfc^D mtmmo^m^m) , 

20 ^■^mmm2(D'^m\z$>^m^t-^B(DKMyt(D&m<i)2t0m<t>i-(!>2ffi^ 2n 

i^±izm^'^tircwmu-if~yt<D/^u-u<)v-AiF ^tF 2 t(Dmxmm-^n 
izmmu--^~mmmmmi''-^-^ummL. 

25 lutB't»$gS:M^t- MIB^fe^^t J: DttItB3fe#MSBM#:±{-*7fe 
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0. 4mm£^±T^D, ^^oMHP-if-3fe©MP^ (NA) ;0^'O. 7 0&±i: 

15 17. mmu—^-t^ommu 5 0 n.mOTT^s, 11^:^ 1 5 \,zmm<Dyt^ 
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20 b-tf-^3S 



22 mmi 



25 t'^A::^^U>y 5 
21 MtlbVX 



23 ilfeliJii^tt 
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